The dorsolateral prefrontal cortex (dlPFC) plays an important role in working memory, including the control of memory-guided response. In this study, with 24 subjects, we used high frequency repetitive transcranial magnetic stimulation (rTMS) to evaluate the role of the dlPFC in memory-guided response to two different types of spatial working memory tasks: one requiring a recognition decision about a probe stimulus (operationalized with a yes/no button press), another requiring direct recall of the memory stimulus by moving a cursor to the remembered location. In half the trials, randomly distributed, rTMS was applied to the dlPFC and in a separate session, the superior parietal lobule (SPL), a brain area implicated in spatial working memory storage. A 10-Hz (3 s, 110% of motor threshold) train of TMS was delivered at the onset of the response period. We found that only dlPFC rTMS significantly affected performance, with rTMS of right dlPFC decreasing accuracy on delayed-recall trials, and rTMS of left and right dlPFC decreasing and enhancing accuracy, respectively, on delayed-recognition trials. These findings confirm that the dlPFC plays an important role in memory-guided response, and suggest that the nature of this role varies depending on the processes required for making a response.
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Introduction
There is ample evidence that the prefrontal cortex (PFC) plays an important role in working memory (Fuster, 1997; GoldmanRakic, 1990 ). However, the extent of its involvement in each of the three theoretically dissociable components of the classic delay task -stimulus presentation (encoding), delay (storage), and response -remains a focus of active research. With respect to storage, the long-accepted view that PFC plays a critical role in storage of information in working memory has increasingly been called into question (for a review, see Postle (2006b)). For example, we previously used repetitive transcranial magnetic stimulation (rTMS) during the delay period of a spatial delayed-recognition task and found that, when targeting the dorsolateral PFC (dlPFC) in healthy subjects, the effects of rTMS on performance were minimal. Delayperiod rTMS of the superior parietal lobule (SPL), in contrast, had a significant effect on performance (Hamidi, Tononi, & Postle, 2008) . This is consistent with fMRI evidence suggesting an important role for SPL in the storage of spatial information (Curtis, 2006; Postle, 2006a) , a function that is in line with its role in processing perception of spatial information (Awh, Anllo-Vento, & Hillyard, 2000; Mesulam, 1999) . The results of Hamidi et al. (2008) with regard to the dlPFC are supported by the literature on patients with damage to the frontal lobes, which shows that patients often perform well on tasks of simple immediate recall, but can be relatively more impaired when the task requires memory-guided actions (e.g., Knight & D'Esposito, 2003) . For example, patients with large frontal lesions have intact short-term memory spans (the number of items can be recalled immediately after presentation), and thus would seem to be unimpaired at the storage, per se, of information in working memory. However, the performance of many of these same patients suffers when motor output demands are manipulated by testing memory with delayed response (D'Esposito & Postle, 1999) . The current study, therefore, was designed as a prospective test of the hypothesis that the dlPFC, more so than SPL, contributes importantly to memory-guided response.
There can be, of course, many different kinds of memory-guided responses. Because previous neuropsychological evidence suggests that different types of working memory tasks may be differentially supported by the dlPFC (D'Esposito & Postle, 1999; Miotto, Bullock, Polkey, & Morris, 1996) , we selected to study two commonly used tasks that differ only in their response requirements: delayed-recognition and delayed-recall. This design allowed us to address the broad question about memory-guided response, as well as begin exploring the finer-grained functional organization of the dlPFC-that is, whether different hypothesized processes may
